Heat shock protein 60 affects behavioral improvement in a rat model of Parkinson's disease grafted with human umbilical cord mesenchymal stem cell-derived dopaminergic-like neurons.
Parkinson's disease (PD) is a neurodegenerative disorder that is caused by a loss of dopaminergic (DAergic) neurons in mesencephalic substantia nigra (SN). Human umbilical cord mesenchymal stem cells (hUC-MSCs) are capable of self-renewal and differentiation into multiple cell lineages, including DAergic neurons. Thus, hUC-MSCs could be a promising alternative to compensate for the loss of DAergic neurons in PD. In the current study, hUC-MSCs and hUC-MSCs-derived DAergic-like neurons were transplanted into the striatum and SN of a rat model of PD that is induced by 6-hydroxydopamine (6-OHDA). We evaluated their therapeutic effects on improving rotation behavior in the rat and on modulating the level of heat shock protein 60 (Hsp60) expression in the brain. After transplantation, an amelioration of rotation behavior was observed in rats that underwent cell grafting, and hUC-MSCs-derived DAergic-like neurons were superior to hUC-MSCs at inducing behavioral improvement. Western blot and immunohistochemistry analysis indicated significantly elevated levels of Hsp60 in cell-grafted rats compared to 6-OHDA-lesioned (PD) rats. These results demonstrate that hUC-MSCs-based cell transplantation is potential therapeutic treatment for PD, and hUC-MSCs-derived DAergic-like neurons appear to be favorable candidates for cell replacement therapy in PD. Finally, Hsp60 could be involved in a mechanism of behavioral recovery.